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Specification 

1. Title of the Invention 

Method for mounting semiconductors 

2 . Claims 

(1) A method for mounting semiconductors including a process 
wherein the respective surfaces of semiconductors (1, 2) with no formed 
circuits are joined together. 

(2) The method for mounting semiconductors of Claim 1 including a 
process wherein the joined semiconductors (1, 2) are each connected to 
a lead frame (5) , after which they are mold- formed with a resinous 
material (6) . 

(3) The method for mounting semiconductors of Claim 1 including a 
process wherein a ground lead (7) is connected sandwiched between the 
semiconductors (1, 2) . 

3. Detailed Explanation of the Invention 
(General Description) 

This method for mounting semiconductors includes improving mounting 
efficiency by mounting semiconductors one on top of the other by joining 
together the respective surfaces of these semiconductors (which have no 
formed circuits) . 
(Industrial Field of Application) 

The present invention concerns a method for mounting semiconductors 
onto a substrate. 
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Due to the miniaturization of electronic equipment, various methods 
have been adopted for the high-density mounting of electronic 
components. One sought-after mounting method is to double mounting 
efficiency by mounting semiconductors on top of one another. 
(Prior Art) 

Formerly (Figure 6) , when mounting onto the same substrate (14) , a 
face down type semiconductor (11) , for example, a flip chip type 
semiconductor, and a bare chip type semiconductor (12) each occupied 
their own area and were mounted arranged in separate positions. In other 
words, the flip chip semiconductor (11) was mounted' and reflow soldered 
onto a land on a prescribed place on the substrate (14) . 

The bare chip semiconductor (12) was mounted onto a land (14-2) in 
another prescribed place and joined by a jointing material (12-1) , for 
example, by a soldering method where the melting point is higher than 
with reflow soldering, or by an AuSi eutectic alloy bonding method. The 
top surface of an electrode padding (12-1) is wire bonded with bonding 
wire (12-2) by utilizing Al wire or Au wire in ultrasonic bonding or 
thermocompression bonding techniques. 
(Problems that the Invention is to Solve) 

According to the above mounting methods, however, there are 
numerous instances when, from the perspective of mounting, the top 
surface of the flip chip semiconductor and the bottom surface of the 
bare chip semiconductor do not fulfill their functions as circuit 
elements, because the circuits are unformed. The practical result is an 
empty space, a problem wherein mounting efficiency in that section alone 
is reduced. 
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The present invention provides a mounting method for semiconductors 
that solves these problems . 
(Means of Solving the Problems) 

The problems of prior methods will be solved by joining together 
the respective surfaces of semiconductors with no formed circuits. 
(Operation) 

The mounting space can be reduced approximately one half by bonding 
the semiconductors one on top of the other. 

Moreover, molding these semiconductors results in a single 
component, which makes handling and mounting them easy. 
(Working Examples) 

The purport of the present invention will be explained below by 
each of the working examples depicted in Figures 1 to 5 . In these 
drawing, the same symbols depict the same devices or components. 

Figure 1 shows side cross -sectional views depicting the order of 
the mounting process in the first working example. 

In Figure 1(a), a face down semiconductor (1), for example, a flip 
chip semiconductor, is mounted by reflow soldering it to a land (4-1) on 
a substrate (4) . 

In Figure 1(b), the top surface of this flip chip semiconductor (1) 
is cleaned, after which a jointing material (1-1) is applied by, for 
example, a solder having a melting point lower than reflow soldering or 
by a die bonding bonding technique based on a silver- added epoxy-type 
resin. The surface of a bare chip semiconductor (2) (which surface has 
no circuit formed thereonto) is mounted onto the top surface of the flip 
chip semiconductor, and they are bonded together. 
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In Figure 1(c), an electrode padding (2-1) for the bare chip 
semiconductor (2) is cleaned, after which the substrate (4) land (4-1) 
is bonded to the electrode padding (2-1) with bonding wire (2-2) by 
utilizing Au wire or Al wire in ultrasonic bonding or thermocorapression 
bonding techniques. 

Figure 2 shows side cross-sectional views depicting the order of 
the mounting process in the second working example. 

In Figure 2(a), the flip chip semiconductor (1) and the bare chip 
semiconductor (2) have been previously bonded before mounting them onto 
the substrate (4) . Their respective surfaces, which have no circuits 
formed thereonto, are mounted bonded one to the other with a jointing 
material (1-1) by, for example, a soldering method where the melting 
point is higher than with reflow soldering, or by an AuSi eutectic alloy 
bonding method. 

In Figure 2(b), the flip chip semiconductor (1) is mounted onto the 
substrate (4) land (4-1) by a reflow soldering technique. 

In Figure 2(c), the electrode padding (2-1) for the bare chip 
semiconductor (2) is cleaned, after which it is bonded with bonding wire 
(2-2) to the substrate (4) land (4-1) by, for example, utilizing Au wire 
or Al wire in ultrasonic bonding or thermocompression bonding 
techniques . 

Figure 3 is a side cross-sectional view depicting the third working 
example. Here the flip chip semiconductor (1) in Figures 1 and 2 is 
mounted onto a beam lead semiconductor (3) . 

Figure 4 is a side cross-sectional view depicting the fourth 
working example. A lead frame (5) is used in place of the substrate (4) 
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land (4-1). The flip chip semiconductor (1) mounted in Figure 2(a) is 
mounted onto the lead frame (5) and reflow soldered. The bare chip 
semiconductor (2) is wire bonded to the lead frame (5) , then molded over 
with a resinous material (6) . 

Figure 5 is a side cross -sectional view depicting the fifth working 
example. A ground lead (7) possessing superior conductivity and thermal 
conduction, for example, a copper alloy and alloy lead 42 [as 
transliterated] , or a copper alloy and aluminum alloy ribbon lead, is 
connected sandwiched between the flip chip semiconductor (1) and the 
bare chip semiconductor (2) . The ground lead (7) is connected to the 
substrate ground land (4-2) via reflow soldering or ultrasonic bonding 
or thermocompression bonding techniques. 

In each of the above working examples, the surfaces for any of the 
semiconductors, none of which have circuits formed thereonto, are 
mounted and bonded back to back. Mounting efficiency is increased 
approximately two times devising high-density mounting for substrates. 

Moreover, the electrostatic shield can be strengthened by 
sandwiching the ground lead between the semiconductors. 
(Effects of the Invention) 

As noted in detail above, the present invention combines the 
semiconductors 1 surfaces, possessed of empty spaces, when mounting them. 
The most useful effect in terms of practicality is that mounting 
efficiency onto a substrate can be incrementally improved by this double 
mounting of one semiconductor onto another. 
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4. Brief Explanation of the Figures 

Figures l(a) # 1(b), and 1(c) are side cross-sectional views 
depicting the order of the mounting process in the first working example 
based on the present invention; 

Figures 2(a), 2(b), and 2(c) are side cross-sectional views 
depicting the order of the mounting process in the second working 
example based on the present invention; 

Figure 3 is a side cross -sectional view depicting the third working 
example based on the present invention; 

Figure 4 is a side cross-sectional view depicting the fourth 
working example based on the present invention; 



Figure 5 is a side cross-sectional view depicting the fifth working 
example based on the present invention; 







and Figure 6 is a side cross -sectional view based on the prior art. 
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Figure 1. Side cross -sectional views depicting the order of the mounting 
process in the first working example based on the present invention 
1: Face down semiconductor (flip chip semiconductor) 
4 : Substrate 
4 - 1 : Land 

1- 1: Jointing material 

2 : Bare chip semiconductor 

2- 1: Electrode padding 
2-2: Bonding wire 




(e) 



Figure 2 v Side cross -sectional views depicting the order of the mounting 
process in the second working example based on the present invention 



3t-A V - K 3 * « t* 3 3 

Figure 3. Side cross -sectional view depicting the third working example 
based on the present invention 
3 : Beam lead semiconductor 
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Figure 4. Side cross-sectional view depicting the fourth working example 

based on the present invention 

5 : Lead frame 

6: Resinous material 




Figure 5. Side cross-sectional view depicting the fifth working example 
based on the present invention 
4 : Substrate 
4-2: Ground land 
7 : Ground lead 
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Figure 6. Side cross-sectional view based on the prior art 

11: Flip chip semiconductor (face down semiconductor) 

12 : Bare chip semiconductor 

12-1 [sic] : Jointing material 

12-1: Electrode padding 

12-2: Bonding wire 

14 : Substrate 

14-1: Land 

14-2: Land 
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